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LEM DESCENT ENGINE ITEMS

Duty Cycle: (See 3 figures and 2 tables attached)

- The December (1965) cycle is latest; specified by GAEC.
- There have been numerous although not drastic changes.

Differences still remain between those being specified
and those arising from simulations.

Performance: (See figure and summary of Engine Technical Requirements)

Tests of Mod 29 injectors continue to give scattered
performance results (falling between the TRW maximum
estimate and their predicted curve in the figure).

GAEC simulations (July 65) with a 32,500 1b LEM for a
803 sec descent indicated a propellant consumption of
17,230 1b for their "Required" Aug. 65 curve and 17,378
1b for TRW "Predicted" (Mod 29) curve. Specified usable
capacity is 17,360.

30% total throat erosion had been predicted. This causes

a 5% thrust increase in 400 sec and a performance dropoff
of & U4 sec.

TRW says Barrier Cooling tests indicate: <§361”14M;41L~;R7b(}
‘ \

- No net throat area change in 400 sec at full F with
95.8% C*¥*

- Stable at 93,50 and 30% F
- No change in C¥
- Compatible with 10 to 1 throttling

(Configuration: 36 injection holes in face plate; 10% of
fuel used in barrier).

Combustion:

- Bomb stability - demonstrated at 100, 50, and 10%
thrust with four bomb locations.

- Some lightweight head ends show mid-range (30-50%F)
roughness. (A fuel velocity/injector contour/per=-
formance problem.)

Throttling:

- More data needed to characterize Mixture Ratio
changes during throttling. A characteristic "dip"
in the MR vs F curve makes 1t more difficult to
meet the spec.

- "Head end stops" for fixed high level thrust have led
to mechanical and electrical changes in the actuator.



Altitude Starts:

Mechanical:

TRW has "demonstrated" altitude starts at 100, 90,
50, 30, and 16% F.

These starts may be of questionable value because
test stand (VETS) dead end "vacuum" is 1 to 2 psia.
There is also some question of operational procedure
(ex: wuse of purges).

Long duration runs are confirming ablator design
(using previous duty cycle chambers).

Needle-felt successful as a substitute for silica
paper lightweight chamber insulation.

Chamber design released December 17, 1965. Design
margins and durability must be determined before final
release.

Lightweight head ends (injectors) being fabricated.
All-steel pintle tip successfully solved erosion
problem of copper tip.

A Columbium nozzle extension has survived rough
treatment in test. Fabrication and quality problems
may come up.

Propellant shut-off valve seals have been leaking.

Testing Facilities:

Weight:

Schedule:

AEDC producing 1little significant data.

HATS faclillity modification for extended duration is
on tight schedule.

December weight = 396 Spec = 390

Weight study of 33 potential items totaling 17 1lbs
underway .

See attached comparative schedule.
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